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DSSURDFK HQFRGHV WKH PLFURVWUXFWXUHV RI WKH IDFH E\ D QHZ OHDUQLQJEDVHG HQFRGLQJ PHWKRG8QOLNH PDQ\ SUHYLRXV
PDQXDOO\ GHVLJQHG HQFRGLQJPHWKRGV ZH XVH XQVXSHUYLVHG OHDUQLQJ WHFKQLTXHV WR OHDUQ DQ HQFRGHU IURP WKH WUDLQLQJ
H[DPSOHVZKLFK FDQ DXWRPDWLFDOO\ DFKLHYHYHU\ JRRG WUDGHRII EHWZHHQGLVFULPLQDWLYHSRZHU DQG LQYDULDQFH7KHQZH
DSSO\ 3&$ WR JHW D FRPSDFW IDFH GHVFULSWRU:H ILQG WKDW D VLPSOH QRUPDOL]DWLRQ PHFKDQLVP DIWHU 3&$ FDQ IXUWKHU













DQG LQFUHDVLQJ GHPDQGV RI UHDOZRUOG DSSOLFDWLRQV VXFK DV IDFH WDJJLQJ RQ WKH GHVNWRS>@ RU WKH ,QWHUQHW
7KHUHDUHWZRPDLQNLQGVRIIDFHUHFRJQLWLRQWDVNVIDFHLGHQWLILFDWLRQZKRLVZKRLQDSUREHIDFHVHWJLYHQD
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YDULDWLRQV IURP SRVH H[SUHVVLRQ DQG RFFOXVLRQ DV VKRZQ LQ )LJXUH  7KHVH UHTXLUHPHQWV UHQGHU IDFH
YHULILFDWLRQDFKDOOHQJLQJSUREOHP
&XUUHQWO\GHVFULSWRUEDVHGDSSURDFKHVGHVFULSWRUEDVHGDSSURDFKHVKDYHEHHQSURYHQWREHHIIHFWLYHIDFH
UHSUHVHQWDWLRQV SURGXFLQJ EHVW SHUIRUPDQFH >@$KRQHQ HW DO >@ SURSRVHG WR XVH WKH KLVWRJUDP RI /RFDO
%LQDU\ 3DWWHUQ /%3 WR GHVFULEH WKH PLFURVWUXFWXUHV RI WKH IDFH /%3 HQFRGHV WKH UHODWLYH LQWHQVLW\
PDJQLWXGHEHWZHHQHDFKSL[HODQGLWVQHLJKERULQJSL[HOV,WLVLQYDULDQWWRPRQRWRQLFSKRWRPHWULFFKDQJHDQG
FDQEHHIILFLHQWO\H[WUDFWHG6LQFH/%3LVHQFRGHGE\DKDQGFUDIWHGGHVLJQPDQ\/%3YDULHWLHVKDYHEHHQ
SURSRVHG WR LPSURYH WKHRULJLQDO/%36,)7RU+LVWRJUDPRI2ULHQWHG*UDGLHQWV +2*DUHRWKHUNLQGVRI
HIIHFWLYHGHVFULSWRUVXVLQJKDQGFUDIWHGHQFRGLQJ7KHDWRPLFHOHPHQW LQ WKHVHGHVFULSWRUVFDQEHYLHZHGDV
WKHTXDQWL]HG FRGHRI WKH LPDJHJUDGLHQWV(VVHQWLDOO\ GLIIHUHQW HQFRGLQJPHWKRGV DQGGHVFULSWRUV KDYH WR
EDODQFHEHWZHHQWKHGLVFULPLQDQWSRZHUDQGWKHUREXVWQHVVDJDLQVWGDWDYDULDQFH
+RZHYHUH[LVWLQJKDQGFUDIWHGHQFRGLQJPHWKRGVVXIIHUWZRGUDZEDFNV2QRQHKDQGPDQXDOO\JHWWLQJDQ
RSWLPDO HQFRGLQJPHWKRG LV GLIILFXOW8VXDOO\ XVLQJPRUH FRQWH[WXDO SL[HOV KLJKHU GLPHQVLRQYHFWRU FDQ
JHQHUDWH D PRUH GLVFULPLQDWLYH FRGH %XW LW LV QRQWULYLDO WR PDQXDOO\ GHVLJQ DQ HQFRGLQJ PHWKRG DQG
GHWHUPLQHWKHFRGHERRNVL]HWRDFKLHYHUHDVRQDEOHWUDGHRIIEHWZHHQGLVFULPLQDWLRQDQGUREXVWQHVVLQDKLJK
GLPHQVLRQVSDFH,QDGGLWLRQKDQGFUDIWHGFRGHVDUHXVXDOO\XQHYHQO\GLVWULEXWHGDVVKRZQLQ)LJXUH6RPH
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:HILUVWXVHDVWDQGDUGILGXFLDOSRLQWGHWHFWRUWRH[WUDFWIDFHODQGPDUNV1LQHGLIIHUHQWFRPSRQHQWVHJ
QRVHPRXWK DUH DOLJQHG VHSDUDWHO\ EDVHGRQGHWHFWHG ODQGPDUNV7KH UHVXOWLQJ FRPSRQHQW LPDJHV DUH IHG
LQWR D 'R* ILOWHU WR UHPRYH ERWK ORZIUHTXHQF\ DQG KLJKIUHTXHQF\ LOOXPLQDWLRQ YDULDWLRQV ,Q HDFK
FRPSRQHQW LPDJH D ORZOHYHO IHDWXUHYHFWRU LV REWDLQHG DW HDFK SL[HO DQG HQFRGHG E\ RXU OHDUQLQJEDVHG
HQFRGHU 7KH ILQDO FRPSRQHQW UHSUHVHQWDWLRQ LV D FRPSDFW GHVFULSWRU /( GHVFULSWRU JHQHUDWHG E\ WKH
FRQFDWHQDWHGSDWFKKLVWRJUDPRIWKHHQFRGHGIHDWXUHVDIWHU3&$UHGXFWLRQDQGQRUPDOL]DWLRQ7KHFRPSRQHQW
VLPLODULW\LVPHDVXUHGE\/GLVWDQFHEHWZHHQFRUUHVSRQGLQJ/(GHVFULSWRUVRIWKHIDFHSDLU7KHUHVXOWLQJ



























H[SORLW WKHFRPSOHPHQWDU\ LQIRUPDWLRQFDSWXUHGE\GLIIHUHQWVDPSOLQJPHWKRGV:HZLOOGLVFXVV WKHXVHRI
PXOWLSOHSDWWHUQVODWHULQWKLVVHFWLRQ





1H[WDQHQFRGLQJPHWKRG LVDSSOLHG WRHQFRGH WKHQRUPDOL]HGIHDWXUHYHFWRU LQWRGLVFUHWHFRGHV8QOLNH
PDQ\ KDQGFUDIWHG HQFRGHUV LQ RXU DSSURDFK WKH HQFRGHU LV VSHFLILFDOO\ WUDLQHG IRU WKH IDFH LQ DQ
XQVXSHUYLVHGPDQQHUIURPDVHWRIWUDLQLQJIDFHLPDJHV:HKDYHWULHGWKUHHXQVXSHUYLVHGOHDUQLQJPHWKRGV
.PHDQV3&$ WUHH>@DQGUDQGRPSURMHFWLRQWUHH>@:KLOH.PHDQV LVFRPPRQO\XVHGWRGLVFRYHUGDWD
FOXVWHUV UDQGRPSURMHFWLRQ WUHH DQG3&$ WUHH DUH UHFHQWO\ SURYHG HIIHFWLYH IRUYHFWRU TXDQWL]DWLRQ ,Q RXU
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7R UHGXFH WKH IHDWXUH VL]H ZH DSSO\ 3ULQFLSOH &RPSRQHQW$QDO\VLV 3&$ WR FRPSUHVV WKH FRQFDWHQDWHG
KLVWRJUDPDQGFDOOWKHFRPSUHVVHGGHVFULSWRUDVRXUILQDOOHDUQLQJEDVHG/(GHVFULSWRU
7RREWDLQWKHRSWLPDOVHWWLQJIRUWKH/(GHVFULSWRUZHH[WHQVLYHO\ VWXGLHGWKHSDUDPHWHUFRPELQDWLRQRI















ILYHGHWHFWHGILGXFLDO ODQGPDUNVH\HVQRVHDQGPRXWKFRUQHUV WRGHWHUPLQH WKHVLPLODULW\ WUDQVIRUPDWLRQ
&RPSDUHGZLWKWKH'KROLVWLFDOLJQPHQWWKHFRPSRQHQWOHYHODOLJQPHQWSUHVHQWVDGYDQWDJHVLQODUJHSRVH







E\ UDQGRPO\ VDPSOLQJ  LQWUDSHUVRQDOH[WUDSHUVRQDO SDLUV IRU HDFK SRVH FRPELQDWLRQ7KH WRWDO SDLU





119 Lian Pan and Xin Peng /  IERI Procedia  2 ( 2012 )  114 – 119 
VWDQGDUG WHVWGDWD LQ WKH/):GXH WR WKH ODUJHUSRVHGLIIHUHQFHEHWZHHQ WKHPDWFKLQJSDLU:HXVHKDOIRI




:HKDYH LQWURGXFHGDQHZDSSURDFKIRU IDFHUHFRJQLWLRQXVLQJ OHDUQLQJEDVHG/(GHVFULSWRUDQGSRVH
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